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VOLUME  2C  CV-3333  KOUIPMFNT  REPORT 
SECTION  I  -  RESULTS 
1-1  RESULTS  SUMMARY 

Between  July  1978  end  June  1979,  FRAP  conducted  a  field  study  on  the 
CV-3333  Audio-Oiq i tai  Converter  (VOCODER).  A  total  of  47,677  operatin'! 
hours  were  accumulated  on  22  systems  which  had  been  equipped  with  Flensed 
Time  Meters  bv  FRAP  team  members.  A  total  of  2  failures  (one  equnment 
failure)  were  renorted  for  an  observed  equipment  M TO F  of  47,67  7  hours. 
See  Table  1-1  for  a  summary  of  RMA  results. 


1-1.1  PROBLEMS 


No  problems  wore  identified  with  the  CV-3333  itself,  but  an  interface 
problem  was  discovered  concorninq  remote  push-to-talk  (PTT)  handsets. 
This  involved  the  PTT  siqnalinq  and  resulted  in  a  modification  to  the 
A6  module  to  include  a  strap  option  for  the  TA-840  handset. 

SECTION  II  -  SYSTEM  DESCRIPTION 

2-1  GENERAL 

The  CV-3333/U  And io-D iq i ta 1  Converter  (VOCODFR)  is  a  solid  state, 
all  diqital  voice  ana  1 y ze r-data  converter  which  provides  diqitized 
speech  output  at  2400  baud  (bits/second).  Voice  input  is  processed  and 
converted  into  a  serial  Non-Return  to  Zero  ( NRZ )  bit  stream  which  can 
then  be  encrypted  and/or  combined  with  other  data  streams  for  transmission. 
At  the  distant  end,  the  bit  stream  is  converted  back  into  intelligible 
audio  and  delivered  to  a  telephone  stylo  handset. 

The  unit  incorporates  a  self-test  mode  which  exorcises  maior  components 
of  the  equipment  and  qives  an  illuminated  CO/NO-GO  indication.  A  .loonhack 
mode  allows  the  complete  send/receivc  channel  ,  includinq  radios, 
interfaces,  cryoto  and  the  like,  to  be  fully  exercised  as  a  confidence 
test . 


2-2  MISSION  DESCRIPTION 

The  CV-3333/U  as  installed  in  the  Fleet  are  an  inteqral  nart  ol  the 
Shipboard  Fleet  Satel lito  Communications  Narrow  Band  Secure  Voice  System. 
In  this  nnnl  ica  t  ion  ,  the  CV-33  3  3/U  is  used  with  the  ON-14  3  (V  )  Interconnect  in  i 
qroun  and  the  KG- 36-4  c  ryr>  toq  r  aph  ic  machine  to  produce  the  enevehore J 
hit  stream  which  is  then  transmitted  by  the  AN/JSC-3  Satel  1  it  ^ 
Communications  Set.  If  the  installation  is  sololv  for  secure  voice,  the 
ON-143(V)4  is  used  witn  the  CV-3333.  Fiqure  2-1  shows  this  cent  iquration. 
If  NAVMACS  A  +  or  SSIXS  share  the  AN/WSC-3  with  the  CV-3  333,  the  OS-1  43  (VI  4 
and  ON-143(V)S  are  used  respectively. 

The  Narrow  Band  Secure  Voice  system  provides  lonq  ranqe  shin  to  shin 
and  shin  to  shore  communications  to  Fleet  users  on  a  shared  channel 
has.  is.  Access  and  coordination  are  controlled  bv  the  responsible  .'aval 
Communications  Station  in  the  area  of  the  satellite's  footprint. 


1 


..LEGEND  . 

1.  ORER  -  OPERATIONAL  * 

2.  EQUIP  -  EQUIPMENT  * 

3 .  PARTS  -  PARTS  REPLACEMENT  * 


TABLE  1-1  .  DATA  SUMMARY 

FOR  CV- 

-3333  . 

i 

l 

PARAMETER 

|  OPFR 

;  EQUIP  j 

PARTS 

OPERATIONAL 

r  - 

i 

■  - 

Calendar  Hours 

[ill  ,624 

1  1  1 ,624[ 

I  l  1 ,624 

Operating  Hours 

*47,6?? 

47,67?  { 

47*677 

Duty  Cyc 1  e 

Samp  1 e  Size 

0.  477 

0.42? 

0.42? 

27 

22  , 

22 

REI.  I ABILITY 

t 

-4 

Number  of  failures 

!  2 

Y 

1  ~ 

Time  Between  Fa i  1 u res -Me an 

23,838 

’  47, G7? 

47 ,677 

Time  Between  Fa i 1 ur es-Med i an 

1 G , 524 

33,040 

33,040 

Distribution 

— 

— 

— 

MAIN miMABILITY 

! 

Total  Repair  Time 

33 

13 

13 

Number  of  Repairs 

2 

1 

1 

Time  to  Repair  Mean 

1 G .  5 

13 

13 

Time  tc  Repair-Median 

— 

-  — 

— 

Distribution 

— 

— 

— 

Total  Down  ! i mu 

240 

1  68 

168 

Repairs  (or  Maint.  Act.) 

— 

— 

— 

Down  T i me  Me  an 

120 

1G8 

168 

Down  Time-Median 

— 

— 

— 

Distribution 

AVAILABILITY 

- - - - 

'  '  *  — 

.  . —T - 

I  n  h  e  r  e  n  t 

0.9993 

0.9997 

'  ‘  '* 

0.999? 

Observed-Mo an 

1 

— 

Obse r ved-Med 1  an 

*  ! 

— 

— 

Effective 

;  0.994.9  , 

0.9965  ; 

0.^965 ' 

Reference  Volume  1,  Paragraph  3-4 
NOTE:  All  Time  Units  Are  In  Hours 
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2-3  L'OU  I  PMENT  DESCRIPTION 


r 


The  CV-3333  is  a  sinqle  self-contained  box  needinq  only  power  and 
hook-up  to  the  communications  channels  to  function.  In  most  installations, 
an  external  clock  is  used  to  synchronize  system  timing.  Internal]-/,  the 
CV-3333  is  divined  into  send  (analyzer)  and  receive  (synthesizer) 
sections  which  share  a  common  power  supply.  These  two  sections  are 
further  subdivided  into  replaceable  modules.  Fiqure  2-2  shows  a  simplified 
functional  diagram  for  the  unit. 

Incoming  speech  first  passes  throuqh  the  analog  to  digital  convertor 
in  module  A5  where  it  is  filtered,  normalized  (adiusted  tc  a  standard 
power  level),  and  digitized.  The  information  in  the  resulting  bit  stream 
is  analyzed  bv  modules  A7  thru  A13,  which  function  under  the  timing  and 
control  of  module  A6  to  compress  the  bandwidth  of  the  input  speech.  The 
bit  stream  then  exits  the  unit  through  module  A6,  which  contains  the 
voltage  level  conversion  and  interface  circuitry.  Durinq  self-test, 
module  A7  originates  the  test  pattern  used  to  exercise  the  transmit 
portions  of  the  unit. 

Incoming  2400  baud  data  from  the  distant  end  enters  the  unit  through 
module  A4,  the  incoming  interface  and  level  converter.  Under  the  timing 
and  control  of  module  A4,  modules  Al  thru  A3  perform  the  inverse  of  the 
anal vsis /bandwidth  compression  process.  In  this  process,  speech  is 
synthesized  (built  up)  from  harmonics  which  have  been  generated  in 
accordance  with  the  pitch  information  coded  into  the  bit  stream.  These 
harmonics  are  weighted,  summed  and  combined  with  a  controlled  noise 
source  (to  allow  generation  of  sounds  like  the  letter  "  H"  ) .  The  composite 
analoq  signal  passes  throuqh  the  A5  module  where  it  is  filtered  and 
amplified  to  the  proper  power  level. 

The  reconstructed  audio  can  be  heard  on  the  handset  at  the  unit's 
front  panel  or  via  a  remote  handset.  The  resulting  speech  is  quite 
understandable  and  the  oriqinator's  vocal  cha rac ter i s t ics  are  carried 
through  sufficiently  so  as  to  be  readily  identifiable.  Purina  self-test, 
the  A 4  module  produces  the  test  pattern  for  the  receive  circuitry. 

SECTION  III  -  SPECIFICATIONS 

3-  .1  PEI, I A3I  PITY 

The  specified  MTI3F  for  the  CV-3333/U  is  2000  hours  (Theta^  as  defined 
by  Mil.- STD-781)  ns  called  out  in  the  production  contract. 

3-2  MAINTAINABILITY 

The  specified  equipment  repair  time  (ERT)  is  (not  to  exceed)  20 
minutes.  Fault  isolation  is  to  be  accomplished  using  the  self-test 
functions  and  (in  the  case  of  the  power  supply)  simple  test  instruments. 
Module  repair  is  to  be  done  at  depot  level.  No  intermediate  level 
maintenance  is  required.  Under  Allowance  Parts  List  (API,)  number  6  2715020, 
CV-3333/U  users  are  allowed  one  A4  module  and  one  A13  module,  plus 
various  niece  parts. 
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FIGURE  2-2.  CV-3333/U  SIMPLIFIED  FUNCTIONAL  DIAGRAM 


3-3  AVAILABILITY 

No  formal  Availability  spec i f icat ions  arc  provided. 
nt'.CTION  IV  -  PROBLEMS 

The  CV-3333/U  does  not  contain  an  Elapsed  Time  Meter  (ETM).  The  only 
other  equipment  in  the  Secure  Voice  system  that  has  an  FTM  is  the 
AN/WSC-3  Satellite  Communications  Set.  However,  this  ETM  does  not 
accurately  reflect  the  oneratinq  time  of  the  CV-333  3/U  unit  in  that  the 
AN/WNC-3  is  often  used  to  support  other  missions,  i.e.  ,  NAVMACS  A+  and 
BSIXS.  This  required  FRAP  to  obtain  and  install  outboard  ETf's  on 
participating  platforms. 

No  eouioment  related  problems  were  identified  durinq  the  studv  period. 
An  installation  problem  was  discovered  with  Push-To-Tal k  ( PTT )  remote 
(red  area)  handsets,  which  affects  only  remote  operation  of  the  CV-3  33  3/U. 
rt  was  found  that  the  TA-840  handset  and  the  TA-790  handset  differ  i n 
the  manner  in  which  the  PTT  siqnallinq  is  accomplished.  The  T ^ - H  4  C 
siunals  a  "TALK"  condition  (which  should  activate  theCV-3  33  3  to  transmit) 
bv  iroundinq  the  PTT  keyline.  The  TA-790  siqnals  a  "TALK"  condition  Iv 
i nt e r connect i nq  the  PTT  kevline  and  the  PTT  kevline  return. 

NFC  FI  ON  V  -  CORRECTIVE  ACTIONS 

C'AP  obtained  i "I'M  units  which  were  installed  on  CV-  3333/U  units,  on 
oar  t  i  ci  ret  i  nq  platforms.  These  were  wired  to  the  power  switch  ur  i  rvi 
the  frap  initial  briel  inn  and  were  removed  durinq  Jobriefini.  *"h<- 
I  o  J  >r since  of  Fleet  user.:,  for  this  extra  niece  of  hardware  curin’  t  >u 
s.tiu'v  period  is  appreciated.  It  is  recommended  that  consideration  ie 
■’iven  tc  incluoe  :  n  |  on  future  procurements  of  the  CV-3  3  33. 

':'he  K-pvI  inr  sis  r.a  1  i  r  i  pro,  lem  on  remote  handsets,  has-  neon  solved  Iv 
o  ;uiil  i  cat  i  on  to  t  he  A  A  •••odu  1  o  .  with  this  modification,  interface  wit1 
the  t vne  of  remote  qandsot  to  be  used  is  selectee!  as  a  strap  out  ion. 

SECTION  /I  -  FOilIP  N;”i’  i'1'M  A  J  T  LITY  MODE!, 

System  reliability  i ’5  defined  as  the  probability  of  oerferminu  a 
specified  function  or  miss, ion  under  specified  conditions  for  a  specified 
time.  Reliability  model  s.  are  word  statements  or  block  diagrams  whist- 
n-r.i  r:',ent  the  requirements  for  mission  success.  The  FRAP  equipment: 
models,  are  used  to  icterminc  the  achieved  operational  reliability  an* 
to  asses. r  the  effect  of  ECPs  and  other  corrective  action  uoon  system 
reliability.  Maintenance  Action  Reports  are  compared  aaainst  tne  model 
to  P’terminc  if  a  reported  failure  results  in  a  system  failure,  or  it 
not  a  failure,  then  the  deqree  of  r.vstem  deqradation.  In  addition,  the 
model  is  used  in  determininq  loqistic  support  requirements. 

Maintenance  of  Naval  shipboard  equipment  is  accomnl  ished  by  replacement 
or  repair  of  components  at  Or } an i za t i onal  (0) ,  Intermediate  (1),  or 
Fenot  (I1)  renair  levels.  Ships  .Maintenance  and  Material  Maneacmcnt  (3-M) 
normally  collects  organizational  level  repair  data  but  not  intermediate 
or  de not  level  repair  data.  Usinq  3-f1  field  data  requires  that  the 
lowest  components  of  the  model  be  the  lowest  level  reported  by  3-M, 
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i.c.,  the  O-level  replaceable  comnonent  .  Thin  O-level  component  can  be 
a  niece-cart,  printed  circuit  board,  major  assembly,  or  whatever  is 
planned  tor  the  O-level  maintenance  concept. 

ri'iure  6-1  is  the  reliability  model  block  diaqram  for  the  CV-3333. 
The  OV-3333  system  is  WRA  31. 
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SECTION  VII 


ANALYSES 


7-1  RELIABILITY 

Only  operational  reliability  analysis  woe  performed  since  insufficient 
number  of  failures  were  encountered  to  justify  maintainability  and 
availability  analysis. 
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